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Continuing Education
All continuing education for COCA Calls is issued online through the CDC Training & 

Continuing Education Online system at https://tceols.cdc.gov/

Those who participate in today’s COCA Call and wish to receive continuing education 

please complete the online evaluation by June 21, 2021, with the course code 

WC2922-052021. The access code is COCA052021. Those who will participate in the 

on-demand activity and wish to receive continuing education should complete the 

online evaluation between June 22, 2021, and June 22, 2023, and use course code 

WD2922-052021. The access code is COCA052021.

Continuing education certificates can be printed immediately upon completion of your 

online evaluation. A cumulative transcript of all CDC/ATSDR CEs obtained through the 

CDC Training & Continuing Education Online System will be maintained for each user. 

https://tceols.cdc.gov/


Continuing Education Disclaimer 

▪ In compliance with continuing education requirements, CDC, our planners, our 
presenters, and their spouses/partners wish to disclose they have no financial 
interests or other relationships with the manufacturers of commercial products, 
suppliers of commercial services, or commercial supporters. 

▪ Planners have reviewed content to ensure there is no bias.

▪ The presentation will not include any discussion of the unlabeled use of a product or 
a product under investigational use.

▪ CDC did not accept commercial support for this continuing education activity.



Objectives

At the conclusion of today’s session, the participant will be able to accomplish 
the following—

1. Describe populations at risk of contracting Lyme disease in the United 
States.

2. Describe early signs and symptoms of Lyme disease.

3. Identify the appropriate use of diagnostic tests for Lyme disease.

4. Cite the appropriate use of antibiotics to treat Lyme disease.

5. Effectively promote clinician and patient education on early signs and
symptoms of Lyme disease, tick bite prevention, and post-exposure 
prophylaxis.



To Ask a Question  

▪ Using the Zoom Webinar System

– Click on the “Q&A” button

– Type your question in the “Q&A” box

– Submit your question

▪ If you are a patient, please refer your question to your healthcare provider.

▪ If you are a member of the media, please direct your questions to           
CDC Media Relations at 404-639-3286 or email media@cdc.gov.

mailto:media@cdc.gov
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Objectives

▪ Describe populations at risk of contracting Lyme disease in the United States. 

▪ Describe early signs and symptoms of Lyme disease. 

▪ Identify the appropriate use of diagnostic tests for Lyme disease. 

▪ Cite the appropriate use of antibiotics to treat Lyme disease. 

▪ Promote clinician and patient education on early signs and symptoms of Lyme 
disease, tick bite prevention, and post-exposure prophylaxis.



Background
Lyme Disease & Populations At Risk



Lyme Disease Pathogen: Borrelia species



Lyme Disease Transmission



Most Common Reported Tickborne Diseases, 2018



Lyme Disease Reported Cases

Kugeler et al. 2021. EID 27(2). 



Lyme Disease Seasonal Risk



Lyme Disease: Geographic Distribution



Lyme Disease Vector



Lyme Disease Vector



Emergency Department Visits for Tick Bite are Common

During 2017 – 2019:

149,364 total ED visits 

(49 per 100,000 ED visits)

Marx et al. 2021. MMWR 70(17).



CDC’s New Tick Bite Data Tracker
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Clinical Management of Tick Bites

Tick Removal & Lyme Disease Prophylaxis



https://www.cdc.gov/lyme/resources/FS-Guidance-for-Clinicians-Patients-after-TickBite-508.pdf

https://www.cdc.gov/lyme/resources/FS-Guidance-for-Clinicians-Patients-after-TickBite-508.pdf


Tick Removal



Tick Removal



Tick Removal



Post-Exposure Prophylaxis (PEP) to Prevent Lyme Disease



Questions to Determine if Lyme Disease PEP is Appropriate



Lyme Disease PEP: Clinical Decision-Making Aid



Post-Exposure Prophylaxis (PEP) to Prevent Lyme Disease

Doxycycline safety among children:
• Short courses (<21 days) are safe to use in children of ALL ages.



After a Tick Bite



Should Removed Ticks Be Tested for Pathogens?



Tick Bite Prevention Counseling

▪ Use EPA-registered insect repellents.

▪ Perform daily tick checks.

▪ Bathe within 2 hours after coming 
indoors.

▪ Put clothes in dryer on high heat after 
coming indoors to kill ticks.

▪ Avoid tick habitat.

▪ Prevent tick bites in pets.

▪ Reduce tick habitat through yard 
management.



Lyme Disease Vaccination



Lyme Disease

Early Signs & Symptoms



Lyme Disease: Clinical Overview



Typical Lyme Disease Manifestations



Typical Lyme Disease Manifestations



Typical Lyme Disease Manifestations



Frequency of Lyme Disease Manifestations



Erythema Migrans



Disseminated Lyme Disease



Erythema Migrans

• Typical patch is round and erythematous.
• Can be warm
• Rarely painful or itchy

• Expands slowly over multiple days.
• Usually >5 cm in diameter
• May be up to 30 cm in diameter

• Central clearing can occur as the rash enlarges.
• Sometimes results in a bull’s-eye 

appearance



Erythema Migrans in People with Darker Skin Tones



Disseminated Lyme Disease



Lyme Disease Reinfection



Risk of coinfection is geographically localized. If you are concerned 
that your patient might have a coinfection, talk to your local public 

health department to learn about the risk in your area. 

Lyme Disease Coinfection with other Tickborne Diseases
Blacklegged ticks may also transmit pathogens that cause:

• Anaplasmosis

• Babesiosis

• Ehrlichiosis

• Borrelia miyamotoi disease

• Borrelia mayonii (Lyme disease)

• Powassan virus disease



Lyme Disease Coinfection with other Tickborne Diseases



Lyme Disease
Diagnosis & Testing



Interpretation of Lyme Disease Serologic Test Results

https://www.aphl.org/aboutAPHL/publications/Documents/ID-2021-Lyme-Disease-Serologic-Testing-Reporting.pdf

• CDC recommends diagnostic tests for Lyme disease that have been 
evaluated and cleared by the FDA.

• Two-step serologic tests are the only FDA-cleared test for Lyme disease. 

• APHL provides suggested laboratory reporting and provider interpretation 
for Lyme disease serologic test results. 



Two-Step Lyme Disease Serologic Testing



Western Blot for Lyme Disease



Western Blot for Lyme Disease



Modified Two-Step Serology Protocol



Modified Two-Step Serology Protocol 





Should I Test My Patient for Lyme Disease?

Clinical Questions to Determine Pretest Probability

1. Has the patient been in an area where Lyme disease is common?

2. Was the patient likely exposed to ticks?

3. Does the patient have symptoms that are characteristic of Lyme disease?



Should I Test My Patient for Lyme Disease?



Should I Test My Patient for Lyme Disease?



Should I Test My Patient for Lyme Disease?



Should I Test My Patient for Lyme Disease?



Should I Test My Patient for Lyme Disease?



Lyme Disease Test of Cure?



Lyme Disease
Clinical Management & Treatment



Lyme Disease Treatment Overview

• Lyme disease can be treated effectively with antibiotics.

• Recommended antibiotic regimens range in duration 
from 10 days to 4 weeks.

• Most patients have complete resolution of illness 
following treatment, but sequelae are possible, 
especially when patients are diagnosed and treated at 
later stages of disease.



Treatment for Erythema Migrans



Lyme Disease Treatment Considerations



Treatment for Neurologic Lyme Disease



Treatment for Lyme Carditis



Treatment for Lyme Carditis



Treatment for an Initial Episode of Lyme Arthritis



Treatment for Lyme Arthritis



Lyme Disease Treatment Considerations



Lyme Disease Treatment Considerations

Clinical QueHas the patient been in an 
areasymptoms typical of Lyme disease?



Post-Treatment Considerations



Post-Treatment Considerations



Post-Treatment Considerations

More than two
courses of antibiotics 

are NOT
recommended for the 

treatment of Lyme 
disease.



• Listen to the patient’s story.

• Ask about the Lyme disease diagnostic history, and review treatment 
course.

• Conduct a thorough physical exam.

• Together, review risks and benefits of treatment. 

• Explain about any potential adverse effects of treatments that are not 
recommended for Lyme disease. 

• Evaluate risk of Lyme disease and consider alternate diagnoses.



CDC Clinician Tools & Patient Education



▪ Online Lyme disease modules with CE – COMING SOON!    
www.train.org/cdctrain

▪ Tick Bite Data Tracker                                                          
www.cdc.gov/ticks/tickEDvisits

▪ What to do after a tick bite
www.cdc.gov/lyme/resources/FS-Guidance-for-Clinicians-Patients-after-TickBite-508.pdf

▪ Ticks & Tickborne Diseases Manual
https://www.cdc.gov/ticks/tickbornediseases/index.html

http://www.train.org/cdctrain
http://www.cdc.gov/ticks/tickEDvisits
http://www.cdc.gov/lyme/resources/FS-Guidance-for-Clinicians-Patients-after-TickBite-508.pdf
https://www.cdc.gov/ticks/tickbornediseases/index.html


For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

Questions?



To Ask a Question  

▪ Using the Zoom Webinar System

– Click on the “Q&A” button

– Type your question in the “Q&A” box

– Submit your question

▪ If you are a patient, please refer your question to your healthcare provider.

▪ If you are a member of the media, please direct your questions to           
CDC Media Relations at 404-639-3286 or email media@cdc.gov.

mailto:media@cdc.gov


Continuing Education
All continuing education for COCA Calls is issued online through the CDC Training & 

Continuing Education Online system at https://tceols.cdc.gov/

Those who participate in today’s COCA Call and wish to receive continuing education 

please complete the online evaluation by June 21, 2021, with the course code 

WC2922-052021. The access code is COCA052021. Those who will participate in the 

on-demand activity and wish to receive continuing education should complete the 

online evaluation between June 22, 2021, and June 22, 2023, and use course code 

WD2922-052021. The access code is COCA052021.

Continuing education certificates can be printed immediately upon completion of your 

online evaluation. A cumulative transcript of all CDC/ATSDR CEs obtained through the 

CDC Training & Continuing Education Online System will be maintained for each user. 

https://tceols.cdc.gov/


Today’s COCA Call Will Be Available On-Demand

▪ When:  A few hours after the live call

▪ What:  Video recording

▪ Where:  On the COCA Call webpage at

https://emergency.cdc.gov/coca/calls/2021/callinfo_052021.asp

https://emergency.cdc.gov/coca/calls/2021/callinfo_052021.asp


Upcoming COCA Calls / Additional COVID-19 Resources

Next Scheduled COCA Calls

• Thursday, May 27 (2-3 PM ET): Underlying Medical Conditions and Severe COVID-19 
(https://emergency.cdc.gov/coca/calls/2021/callinfo_052721.asp)

• Thursday, June 3 (2-3PM ET): Evaluating and Caring for Patients with Suspected 
Long COVID (https://emergency.cdc.gov/coca/calls/2021/callinfo_060321.asp)

• Free CE will be offered

– Subscribe to receive notifications about upcoming COCA calls and other COCA       
products and services at emergency.cdc.gov/coca/subscribe.asp

– Sign up to receive weekly COVID-19 Science Updates                                                            
by visiting cdc.gov/library/covid19/scienceupdates.html?Sort=Date%3A%3Adesc

https://emergency.cdc.gov/coca/calls/2021/callinfo_052721.asp
https://emergency.cdc.gov/coca/calls/2021/callinfo_060321.asp
https://www.emergency.cdc.gov/coca/subscribe.asp
https://www.cdc.gov/library/covid19/scienceupdates.html?Sort=Date%3A%3Adesc


COCA Products & Services

COCA Call Announcements contain all information 

subscribers need to participate in COCA Calls. 

COCA Calls are held as needed.

Monthly newsletter that provides information on CDC 

training opportunities, conference and training 

resources, the COCA Partner Spotlight, and the 

Clinician Corner.

As-needed messages that provide specific, 

immediate action clinicians should take. Contains 

comprehensive CDC guidance so clinicians can 

easily follow recommended actions.



COCA Products & Services 

Informs clinicians of new CDC resources and 

guidance related to emergency preparedness and 

response. This email is sent as soon as possible 

after CDC publishes new content.

CDC's primary method of sharing information about 

urgent public health incidents with public information 

officers; federal, state, territorial, and local public 

health practitioners; clinicians; and public health 

laboratories.

Monthly newsletter providing updates on emergency 

preparedness and response topics, emerging public 

health threat literature, resources for health 

professionals, and additional information important 

during public health emergencies and disasters.



Join COCA’s Mailing List

▪ Receive information about:

– Upcoming COCA Calls

– Health Alert Network (HAN) messages

– CDC emergency response activations

– Emerging public health threats

– Emergency preparedness and 
response conferences 

– Training opportunities

emergency.cdc.gov/coca/subscribe.asp

http://emergency.cdc.gov/coca/subscribe.asp


Join Us On Facebook!



Thank you for joining us today! 

emergency.cdc.gov/coca 

http://emergency.cdc.gov/coca

